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0 Polymeric compositions, films and multiple layer structures Incorporating the compositions and 
packages made therefrom. 



0 The composition wWch forms the basis of films and plural layer sheet materials for packaging is a blend of a 
first component of a polypropylene polymer with a ^cond component of an ethylene-based copolymer, the 
latter having an ethylene copolymerized with moieties of a second molecule where the second molecule is 
selected from the group consisting of propylene and butene-1. 

One plural layer sheet material has a banrier layer such as a vinylidene chtoride polymer layer (24) 
sandwiched between an abuse resistant layer (14) and a layer (12) made from the blend composition; layer (12) 
can be used as inner surfaces and to form peripheral heat seals (28) in the manufacture of a packaging pouch - 
(30) from confronting pieces of the sheet material. 
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"POLYMERIC COMPQSmONS. P1LMS AND M^LTiPLg LAYgH STRUCTURES INCORPORATING THE CQM> 

POSITIONS AND PACKAGES MADE THEREFROM" 

The present invention relates generally to polymeric materials suitable. e.g. for packaging, and relates 
more partlcularty to polymeric compositions, films and multiple layer structures incorporating the compost* * 
tions and packages made therefrom. 

The packaging industry makes and uses many sheet structures in the production of heat sealed 
5 packages. Such packages find use in a multiplicity of applfcations. Of particular intwest to the present 
invention are those applications where the finished package may be subfected to relatively abusive physical 
shocks, as by being dropped, bumped, or the fike. In cases where the package contains fluid compon^rts, 
the shock though localised may be transfeaed to all parts of the package by the contained fluid. Tlie 
transfenred shock can be enough to cause failure of the package at its weakest point when the severity of 
70 the shock is stifftdently great 

Heat sealed packages tend to fail at or dose to a heat seal. Typical failures occur by partial peeling of 
the fadng sealant layers from each other in the seal area. Where the shock is, severe enough, the package 
may have a catastrophfc failure wherein the package may be penetrated to the outside. 

Such failure of the package, whether by partial' peeling or by catastrophic failure, comprises the 
75 containment and protective functions of the pack^e, and is thus not juxeptable. It is desirable to And 
material compositions, whkrh may be used in packaging sheet structures, which enhance the capability of 
the sheet structure, and particularly tiie sealant layer, to withstand Increased amounts of shock-type abuse. 

In certain packaging applk:ations. tiie packages are subjected to heat treatment at etevated tempera- 
tures of up to about 250'F (121 ^C) as part of the packaging process. Such heat treatments are common in 
20 certain packaging of medical supplies and shelf stable foods. 

Some polymers, such as polypropylene, which are othenvise excellent for use with such high 
temperature applications, tend to become brittie after being subjected to such heat treatments, Increa^ng 
brfttleness means redircing abinty to resist shock type atxjse. While the use of such materials is de$irat>le 
for their aWlfty to wittistand heat treatment wHhout faikire of the package during the heat treatment the 
^ resulting brittleness Is mdeslrable as it affects tiie abiPrty of tiie package to withstand tiie shocks of, for 
example, shipping and handling. 

This Invention aims to provide improved material blend compositions, improved single layer films and 
multiple layer films and sheet structures incorpor ati ng tinem, and improved packages, particularly heat 
sealed packages. 

30 The invention also aims to provide heat sealed packages capable of witiistanding increased amounts of 
physical shock type abuse, espedally after tiie dosed and sealed packages have been subjected to 
elevated temperatures of up to about 250*F (121 'C). 

According to the isresent invention there is provided a compo^on of matter or a polymeric film made 
from a polymeric Wend comprising: 
35 (a) a first component whteh is about 10% to about 95% by weight of a polypropylene, comprising 

about 50 mole percent to about 100 mole percent propylene mdettes and atxxit 50 mole percent to about 0 
mole percent ethylene moieties; and 

(b) a second compwent whfch is about 90% to about 5% by weight of an ethylene-based copolymer, 
tine etiiylene-based copolymer consisting essentially of ethylene copolymerized with moieties of a second 
40 molecule, tiie composition of the second molecule being selected from propylene and butene-1 . 

The ethylene-based copolymer preferably is about 10 to about 95 mole percent etiiylene and about 90 
to about 5 mole percent of the moieties of the second molecule. The composition of the second molecule is 
selected from propylene and butene-l. 

In tiie prefened embodiments of tiie invention, the polymer Wend is about 10% to about »% of ttte 
4s first component and about 90% to about 5% of the second component 

In espedally preferred embodiments, ttie first component Is about 92 to about 98 mde percent 
propylene moieties and about 8 to about 2 mole percent ettiylene mdeties. It is further desirable to use the 
combination wherein the blend comporwtts are about 40% to atxxit 80% of the first component arKl atXHit 
60% to about 20% of the second component and the first component is about 92 to about 98 mole percent 
50 propylene moieties and about 8 to atwut 2 mole percent ettiylene mdeties. 

When the second molecule of the copolymer of ti)e second component is butene-1. the copolymer is 
preferably about 50 to about 95 mde percent ethylene and about 50 to about 5 mole percent butene-1, and 
most pr^erably atx>ut 85 to about 95 mole percent ethylene and about 15 to about 5 mole percent buterie* 
1. 
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When the second molecule of the copolymer of the second component is propylene, the copolymer is 
preferably about 60 to about 80 mole percent ethylene and about 40 to about 20 mole percent propylene. 

The blend compositions according to the invention are readily formed into a sheet-like layer or film 
such as by conventional extrusion processes. The so-formed layer may be used as a single layer film. In 
5 more prefen^ed forms, the blend compositions are used to make a layer which is used as part of a multiple 
layer sheet structure. 

The invention also provides a multiple layer sheet structure, comprising: 

(a) a first, bieruj layer the composition of whk:h is a blend including (i) as a first component, about 
10% to about 95% by weight of polypropylene, the polypropylene comprising about 50 mole percent to 

ro about 100 mole percent propylene moieties and about 50 mde percent to about 0 mole percent ethylene 
moieties and (ii) as a second component, about 90% to about 5% by weight of an ethylene-based 
copolymer consisting essentially of ethylene copolymerized with moieties of a second molecule, the 
composition of the secorKi molecule being selected from propyierw and butene-1; and 

(b) a second layer. 

75 In one such sheet stnxrture, a first layer Is a metal foil, and a second layer of an abuse resistant 
polymer such as a polyamide is adhered to one of the two surfaces of the foil layer. A third layer of the 
blend composition is adhered to the sheet structure on the other side of the foil layer. 

In another such sheet structure, a first layer of a polyamide has a second layer of an ethylene vinyl 
ak:ohol copolymer adhered to one of of its two surfaces. A third layer of a polyamide is on the surface of 
20 the second layer not contacting the first layer. A fourth layer of the blend composition is adhered to the 
sheet structure on the other of the two surfaces of the first layer. 

In yet another such sheet structure, a first layer Is a barrier material and the composition of the first 
banier layer is a vinylidene chtoride copolymer. 

A second layer, of an abuse resistant polymer, is adhered to one surface of the first layer. A third layer, 
26 of the Wend composition. Is adhered to the sheet structure m the other skie of the first layer. 

The single layo- films and multiple layer sheet structures according to the invention find a plurality of 
uses in packaging. The films and sheet structures of the invention may be fabricated into packages or may 
be used as a porSon of a packaging container. In such an application a formed container, for example, may 
be made of other materials, artd a film or sheet structure of the invention may then be used as a lid for the 
30 container, Altemateiy, films or sheet structures of the invention may be fonmed into a container, and an 
appropriate material n^ay be used as a ltd for ttie container. 

i^^any of the films and sheet structures of tiie inverrtion are capable of tolerating retort conditions of at 
least about asO^'F (121 ""C) for a period of at least about 10 minutes, preferably at least about 30 minutes. 
The invention comprehends metirods of making the foregoing films and sheet structures. 
3S Embodiments of the invention will now be de^bed in more detail, by way of 6xamp)le only, with 
reference to the accompanying drawings, in which: 

RGURE 1 is a cross section through a portion of a 2-layer film embodying the inv^ition, 
RGURE 2 is a cross section tiirough a portion of a 3^ayer sheet structure emtodying tiie invention, 
the structure having a layer of metal foil as a banier layer, 
40 RQURE 3 is a cross-section tiirough a portion of a 4-layer film embodying the Invention, 

RGURE 4 is a cross-section tiirough a portion of another 3-layer film embodying th© Invention, ttie 
film having a polymeric barrier material as its internal layer, artd 

RQURE 5 is a p^pective view of a typical pouch-type package in accordance witii ttie invention. 
The invention encompasses a plurafity of forms and embodiments. In its most generic form, It Is a 
45 competition of matter formed by the intimate blending together of the blend components. The invention can 
be embodied In a variety of articles which can be formed such as by mokiing or extru<fing tiie bterwJ 
composition. A preferred fonn of article so fabricated is a single layer packaging film whteh may be formed 
by conventional extrusion processes. Such inims are tyf^cally thin and flexible, being of ti>e order of 1 mil to 
5 mils (0.025 to 0.13 mm) thick. Thicker sections and shapes may also be formed, as for other uses. 
50 Ottier prefenred embodiments of tiie invention are those where the blend composition is used to form 
one layer of a multiple layer sheet stmcture. Representative of tiiese films are those illustrated in RGURES 
1-4. Ottier sheet structures are possible, and contemplated. 

Turning now to RQURE 1, layer 12 is a layer of a novel blend composition embodying this invention. 
Layer 14 is a leyer of an abuse resistant polymer, such as polypropylene. 
55 The structure of RGURE 1 illustrates a simple form of the invention suitable for packages. It is 
advantageous in its simpBctty, and may find use in appications where high levels of protection from 
gaseous infusion are not of paramount importance. 
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Where protection from gaseous infusion is more important a layer of a barrier material Is used. In the 
structure of RGURE 2. layer 16 is a layer of metal foil, which provkies an excellent barrier to gaseous 
infusion, l^yer 14 is a layer of an abuse resistant polymer as in RGURE 1. Layer 12 is a layer of a blend 
composftfon according to the invention. 

5 The structure of RGURE 2 is representath^e of a sheet structure useful in making retortabie pouches, 
such as for shelf-stable food packaging or for packaging of medical supplies or products. Such structures 
may also be used for applfcations where the pack^e is not subjected to retort conditions. In those cases, 
the specific materials selected for each layer need not be evaluated in terms of their ability to withstand the 
retorting process. Typteai prt^lems encountered in retort procesang are excessive softening during the 

10 processing, and/or embritllement resulting from the processing. The foil layer 16 of such a retortabie 
package is commonly 28 gauge to 100 gauge, with the thinnw gauges being preferred for economic 
reasons. The abuse resistant layer 14 may be any of the conventionally known abuse resistant polymers. 
These include, for ^cample, nyk>n, oriented nylon, oriented polypropylene, and oriented polyester. For use 
in retort packaging, layer 14 is typically about 50 gauge, with a range of at>out 25 gauge to about 100 

75 gauge. It is conventionatly known to ach^e adhesion between foil layer 16 and abuse resistant layer 14 by 
means of adhestves such as polyester urethane curing type adhestves. These adhesives are acceptable for 
such use herein. 

The blend layer 12 may be any of the blend compositions accordir^ to the invention. In RGURE 2. 
layer 12 Is designed to be used as a heat seal layer. A minimum thickness for achieving strong heat seals 
20 is about 1 mil (0.025 mm), so tfiat is a preferred minimum thickness. Thicker heat seal layers may 
advantageously provide more efficient use of the heat seal material, up to about 4 mils (0.10 mm), and that 
Is a generally prefenred maximum thickness. While layer 12 may be much thicker, for example 8-10 mils • 
(0.20 to 0.25 mm), and still be encompassed by the invention, no material beneftt is usually seen to be 
derived from the use of the additional material; so the greater thicknesses are not generally preferred. 
25 Layer 12 may be adhered to layer 16 by a conventk)nal polyester urethane curing type adhesive. 
Altematefty, adhesion may be achieved by other methods such as by extrusion lamination, coextrusion 
lamfnabon, or extrusk^n coating followed by heat and pressure at a hot nip. In some instances, it may be 
desirable to use a primer on the surface of the foil layer 16 b^ore adhering layers 12 and 16 to each other. 

Turning next to RGURE 3, layer 12 is a blend according to the inventim as in RGURES 1 and 2. Layer 
30 18 is a potyamide. Layer 20 is an ethylene vinyl alcohol copolymer. Layer 22 is a polyamide. 

The structure of RGURE 3 represents generically a family of sheet structures which provide effective 
barriers to transmisston of oxygen through the sheet structure while affording transparency of the packaging 
material for visiblDty of the packaged contents. These packages do have a variety of uses; and the seiectksn 
of specific polymers and combinations of polymers depends on the partteular use contemplated. A typk:ai 
35 use is. as for the structure of RGURE 2. that of retort packa^. 

It is known to coextrude a multiple layer film stmcture whaBin a layer of ethylene vinyl ak^hol 
copolymer is between two layers of polyamide. Such a structure is seen in the sut>structure of layers 18, 
20, and 22. Layer 12 may be part of the coextrusion. Thus, the structure of RGURE 3 may be 
advantageously and economically produced in a single processing step by coextriKflng all four layers 
^ simuftanisousiy and combining them in the coextruskm process to form the multiple layer sheet structure. 

For enhanced adhesion between layers 12 and 18, it is sometimes desirable to include an adhe^, 
such as an adhesh/e polymer, between layers 12 and 18. Such matmlais m conventionally known and may 
be selected based on the spedfk; compositfons of layers 12 and IB md the process to be used. Typical of 
these adheswe polymers are those biased on polypropylene and having cartjoxyl modifications thereto, such 
46 as maleic acid or mal^ anhydride. 

The structure may, of course, be made by other processes but they generally wffl be more expen^ve, 
and thus those processes are less prefenred. Illustrative of these is acftieave lamination wherein the layers 
may be joined using polyester urethane curing type adhesive. 

The term polyamide. as used in describing the compositions of layers 18 and 22 is intended to include 
50 copolymers and altoys of polyamide, and blend compositions which contain an amkSe polymer as a major 
coniponent Likewise, addith^s which are nonnally used with polyamide are acceptable herein and are thus 
included in the compositions of layers 18 and 22. While the compositkxis of layers 18 and 22 are usually 
the same, to fadlltate coextrusion of the sheet material, they may be different and the process adapted 
accordingly. 

55 The temn Xylene vinyf ateohol copolymer as used in describing the compositkHt of layer 20, is 
intended to include blends of ethylene vinyl alcohol copolymer with other polymers. Likewise, addithres 
which are normally used with ethylene vinyl alcohol copolymer are acceptable herein and can thus be 
included in the composition of layer 20. 
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The blend layer 12 may be any of the blend compositions of the invention. The RGURE 3 staicture, as 
in RQURES 1 and 2, is designed such that layer 12 may be used as a heat seai layer. A minimum 
thicicness for achieving strong heat seals is likewise about 1 mil (0.025 mm) in this structure; so that is a 
preferred minimum thickness. Thicker heat seals may advantageously provide more efficient use of the heat 

5 seal material, up to about 4 mils (0.10 mm), so that is a generally preferred maximum thickness. Layer 12 
may also be thicker, as described for the conresponding layer 12 in FIGURE 2, Layer 12 may also be less 
than about 1 mil (0.025 mm) thick, as in all the illustrated embodiments, where heat seals are not used or 
seal strength is not so critical. 

Tuming now to FIGURE 4. layer 14 is an abuse resistant layer as in RGURE Z Layer 12 is a blend 

70 according to the lnventk>n as in FIGURES 1*3. Central layer 24 is an oxygen barrier layer such as 
vinylidene chloride copolymer. Preferred copolymers are vinylldene chloride-vinyl chkDrkJe copolymer and 
vinylldene chloride-methyiacrylate copolymer. In the RGURE 4 structure, layer 24 is usuaJly of a thickness 
of about 0.3 to about 2,0 mils (7.6 * 10"' -0.051 mm), depending primarily on the rate of oxygen 
transmission which can be tolerated for any given end use. While adhesion may be achieved by other 

75 means, suitable adhesives. such as the polyester urethane curing adhesives. are usually economically used 
between the respective layers 12, 24 and 14 to achieve good adhesion between the layers. 

For constructing the sheet structure of FIGURE 4, layers 14, 24 and 12 are usually formed separately 
from each other and then combined into the multiple layer structure shown, by conventional techniques for 
combining polymer films. In a typical process the layers are joined by conventional adhesive lamination 

20 techniques. 

As is now evident from the plurality of the multiple layer structures Illustrated above, the blend 
according to ttie invention can be used to advantage in a variety of muitipte layer structures. Indeed a layer 
of the blend composition may advantageously be used in combination with any other layer which may be 
adhered to It Thus, the multiple layer embodiment of the Invention may be generlcally defined as a muitipte 

25 layer sheet material wherein the composition of at least one layer is comprised of the blend: and wherein 
the composition of the other layer or layers need not necessarily be restricted except for purposes of 
ot>taining Interiayer adhesion acceptable to tiie Intended use. 

The multiple layer sheet stn^res of the Invention are advantageously formed into packages using 
heat seals, as illustrated in RGURE S. Typically, portions of the sheet material are brought into face-to-face 

30 relationship, with tiie layers 12 on each portion facing the oppodng sheet portion. Heat seals 28 are then 
fomied l>etween the sheet portions about a common periphery to form a container 30 that generally defines 
an enctosed area. Usually, one side of the thus formed package is left open, as shown for insertion of 
product Rnally, ttie filled package is closed and sealed by a heat seal atong tire open side. 

Alternately, the sheet may b9 fbm^ed into a tube by forming a k>ngitudlnal seal along overlapping 

35 edges; and a transverse seal is also fomned across the width of the tube; all as described, for example, in 
US-A-4.521.437. herein Incorporated by reference. This process is particulariy suitable for use in vertical 
form, fill and seal machines. 

In overcoming a primary problem of brittteness of the polypropylene in flexible packages, as addressed 
herein, a number of factors woric together in combination. Critical to achievement of the objectives of ttie 

40 invention is ir«)rporation of ttie second component of the ethylene-based copolymer, in ttie blend 
composition. The contribution of this second component is evidenced by substantially less brittieness in the 
films and sheet structures made therefrom. 

The ethylene-based copolymer of the second component is essentially a copolymer of two moieties, 
both moieties being present in Vhe main chain of tiie polymer. The overall mole ratio is about 10 to about 85 

45 mole percent ethylene, and conversely about 90 te about 5 mole percent of the second moiety. The 
ethylene is preferably copdymeriTed with either propylene or butene-1. In tiie case of propylene, the mole 
ratio preferred range is about 60% to about 80% ethylene and about 40% to about 20% propylene. One 
such material is soW by Mitsui Petrochemical Industries, Ud- as TAFMER P. In ttie case of buteno-1, tfie 
mole ratio prefenwl range is about 5% to about 15% butene-1 and about 95% to about 85% ettiylene. One 

so »jch material containing butene-1 is soki by Mitsui Petrochemical Industries, Ltd. as TAFMER A. 

The polypropylene which is used as the first component of ttie blend provides strength to the sheet 
structure as well as capability to witiistand high temperature witiiout excessive softening. The inclusion of 
the ethylene-based copolymer in the blend composition provides resilience to the blend composition. 

Any of tiie polypropylenes may be used as tif» first component of tiie blend. Polypropytenes which are 

55 copolymers having about 2 to abovt 8 mole percent ethylene are prefen^, as \he copolymer provkles 
sorrte minimum contribution of additional resilience to the polypropylene, as compared to a homopotymer. 
Whether tine polypropylene is a homopolymer or copolymer, its resilience is demonstrated herein, whettier 
having been retort processed, or not retort processed, and is enhanced substantially by the incorporation of 
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the ethylene-based copolymer. Wrthout the incorporation of the ethylene-based copolymer, the poly* 
propylene is at least somewhat brittle, whether homopolymer or copolymer. While polypropylene homo- 
polymer is fully satisfactory for some uses, the polypropylene copolymer is prefen-ed, as It evidences the 
optimum properties of resistance to shock atHJSe in comUnation with the capability to withstand elevated 

5 processing temperatures. 

While virtually any amount of the ethylene-based copolymer does provide some improvement in the 
properties of polypropylene, significant improvement is seen at as irtde as about 5% of the ethylene-based 
copolymer in the blend composition; so this is generally considered a lower practical limit to the blend 
compositions of the invention. While up to about 90% of tfie blend may be ethylene-based copolymer, such 

10 blends have some reduction in tolerance to high temperatures, and so are less preferred, with about 70% of 
the ethylene-based copolymer generally being an upper limit The most preferred overall balance of 
properties is seen, however, in blends where ttie ethytene-based copolymer comprises about 25% to about 
50% by weight of tiie blend composition: and so these are generally the most preferred compositions, 
A meagre of success herein is the ability of packages made from the comfwsitions of the invention, to 

rs withstand shock stress testing. In order to evaluate resistance to shock stress, packages were made from 
films of the invention and from polypropylene films not of the invention which did not incorporate tiierein the 
second component of tiie blends of tiie invention. As a first step, tiie indicated polymers for each variable 
were dry blended together at room temperature in pellet form. Tlw so-formed composrtfons were then 
extruded as single layer films about 3 mils {0.07B mm) thick. The films were then formed Into heat sealed 

20 pouches, ttie pouches being filled wtfli approximately 1 fiter of water. F=or-each variable, half of tiie pouches 
were tfien retort processed at 250"F (121 "C) for 30 minutes and returned to room temperature. Flnaliy, the 
pouches were dropped in a free fall drop test from increasing heights until the pouch failed. The maximum 
height from whfch a pouch wa? dropped witiiout failure is indicated in Table 1. Where a hyphenated numl)er 
is shown, the first numlier represents the height of the drop and the second number (after the hyphen) 

2S represents tiie numtser of drops for tiie individual packs^ without failure. 
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TABLE 1 



Drop Strength of Packages 



Composition 


Maximum Drop Height, £eet(metres) 




Not Retort 
Processed 


Retort 
Processed 


100% Norchea 3304 PPE 


2 (0.61) 


F 


70% Norchera 3304 
30% Tafmer A 


(2.13)- 


F 


60% Norchem 3304 
40% Tafmer A 


14-3('*-27) 


5 (1.52) 


100% Phillips CP77-PPE 


2. (0.61) 


F 


70% Phillips CP77 
30% Tafmer A 


14-3('*-27) 


F 


60% Phillips CP77 
40% Tafmer A 


14-8(U.27) 


7(2.13) 


100% Hlnont SA752-PPE 




U.22; 


70% Hiroont SA752 
30% Tafmer A 


14-2(^.27) 


7 (2.13) 


60% Hinont SA7S2 
40% Tafmer A 


14-6('*.27) 


7(2.13) 


100% W-431-PPE 


1 (0.30) 


P 


75% W-431 
25% Tafmer A 


(2.13) 


^ (2.13) 


60% W-431 
40% Tafmer A 


14-9(*».27) 


14-4(4.27) 


75% W-431 
25% Tafmer P 


14-l('+.27) 


7(2.13) 


60% W-431 
40% Tafmer P 


14-3(4.27) 


7(2.13) 
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TABLE 1 cont 



Drop Strength of Packages 



Composition 


Maximum Drop Height, feet(metres; 






Not Retort 
Processed 


Retort 
Processed 


100% Norchem 3011.SO-PP 






t 


90% 
10% 


3011. SO 
Tafner A 


1 


(0.30) 


1 (0-30) 


70% 
30% 


3011. SO 
Tafner A 


4 


(1.22) 


4 (1.22) 


50% 
50% 


3011. SO 
Tafmer A 


5 


(1.52) 


4 (1.22) 


90% 
10% 


3011. SO 
Tafmer P 


1 


(0.30) 


1 (0.30) 


70% 
30% 


3011. SO 
Tafmer P 


4 


(1.22) 


* (1.22) 


50% 
50% 


3011. SO 
Tafmer P 


7 


(2.13) 


7 (2.13) 



P « failed drop test from 1 foot (0.30 m) height 
PP « polypropylene honiopolymer 
PPE « polypropylene copolymer 

It IS seen from the data in Table 1 that the incorporation of the Tafmer into the composition to form a 
blend provided for improved resistance to drop shock abuse in packages, regardless of whether or not they 
had been subjected to the retort processing. Four of the five potypropylenM tested alone could not survive 
even the minimal 1 foot (0^ m) drop tests after retort processing. In each case, the tncoq^oratkMi of the 
Tafmer component enabled retort processed packages to survive at least moderate height drops, while 
pr^erving the high temperature tolerance to the retwt procassfng conditions. In the case of the fifth 
polypropylene, the performance of pouches made having Tafmer blended Into tfie polymer composition was 
improved over those made without Tafnw. While four of the unblended pdypropylenes whose packages 
were not retort processed were able to withstand at least minimal drops, the heigfit from which a package 
couW be dropped was Increased for each polypropyler» with the incorporation of the Tafmer in blend 
composition. 

In another type of test, single layer and two layer films about 3 mils (0.076 mm) thick were made and 
were formed into packages, filled, and heat sealed as before. Some of the packages were retort processed 
as before. The packages were then dropped from a hei^ of six feet (1.83 m), three drops per package. 
This test was controlled such that the packages couW be impacted on their faces or on an aid, and tests 
were conducted both ways. Table 2 shows the package structures and the results of the tests. 
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TABLE 2 



Package Identity 




• Drop 


Test 




Single or Outer- 
, layer and Percent 


Inner layer and 
Percent of Film 


Not Retort 
Processed 


Retort ! 
Processed ' 


of Fila Thickness 


Thickness 


Face 
drop 


End 
drop 


Face 
drop 


End - 
drop' 


W-351 


MA 


F 


F. 


P 


F 


W-431 a 20% 


W-132 « 80% 


P 


F 


P 


F 


80% W-132) 3 gQ 
20% 1710 ) 


W-132 » 20% 


F 


F 


r 


m 

F 


WBS * 211 


NA 


r 


r 




P 


WRS - 5-516 


MA 


C 


£ 


r 


p 
r 


WRS 6-129 


NA 


F 


F 


F 


F 


60% W-132 
40% 1710 


na 


P 


F 


F 


F 


355 S 


NA 


P 


F 


.P 


F 


85% W-351 ) , <.o- 
15% Tafmer P) 


W-351 » 10% 


P 


P 


P 


P 

1 


80% W-351 
10% Tafmer P 
10% Tafmer A 


NA 


P 


P 

1 • 


P 


P ! 

I 

1 

! 



F a packages failed, or visibly weakened, especially by 
strectching or peeling in seal area. 

P « no notable weakening of packages resulted from these drop tests. 

w-351 is a polypropylene copolymer. 

W-431 is a polypropylene copolymer. 

w-132 is a polypropylene copolymer. 

1710 is a polybutylene 

WBS-211 is a blend of polybutylene and polypropylene copolymer. 
WRS-5*516 is a polypropylene homopoiymer 
WRS 6-129 is a polypropylene copolymer. 
335 E is a block copolymer of propylene and ethylene. 



Table 2 shows dramatically that the Tafmer blends, in single layer or 2 layer compositions, provide drop 
test properties not available from the other materials shown therein. 

Thus it is seen that the invention provides novel material blend compositions. The invention further 
provides single layer films and multiple layer films and sheet structures for use In making packages. 
5 Indeed, the invention provides heat sealed packages capable of withstanding increased amounts of physical 
shock type abuse, which is especially noticeable after the closed and sealed packages have been subjected 
to elevated temperatures of up to about 250 (121 'C). 



70 Claims 

1 . A composition of matter comprising a polymeric blend of: 

(a) a first component which is about 10% to about 95% by weight of a polypropylene, comprising 
about 50 mole percent to atXHJt 100 mole percent propylene moieties and about 50 mole percent to about 0 

75 mole percent ethylene moieties; and 

(b) a second component which is about 90% to about 5% by weight of an ethyfene-based copolymer, 
the ethytene-based copolymer consisting essentialty of ethylene copolymerized with moieties of a second 
molecule, the composftk)n of the second molecule being selected from propylene and butene-1. 

2. A polymeric film made from a polymeric blend of: 

20 (a) a first component whfeh is about 10% to about 95% by weight of a polypropylene, comprising 

about 50 mole percent to about 100 mole percent propylene moieties and about 50 mole percent to about 0 
mole percent ethylene moieties; and 

(b) a second componmt whk:h is about 90% to about 5% by weight of an ethylene-tsased copolymer, 
the ethylene-t}ased copolymer consisting essentially of ethylene copolymerized with moieties of a second 

25 molecule, the composition of the second molecule being selected from propylene and butene-1 . 

3. A composition or film accorcfing to claim 1 or claim 2 respectively, wherein the ethylene-t)ased 
copplymer comprises atxxit 10 to about 95 mote percent ethylerte arxj about 90 to about 5 mole percent of 
said moieties of said second moiecule. 

4. A composition or film according to claim 1. 2 or 3. wherein saki blend comprises atXHit 50% to about 
30 95% of the ffrst component and about 50% to about 5% of the second component 

5. A composition or film according to claim 1, 2, 3 or 4, wher^n the first component comprises atxxit 
92 to about 98 mote percent propylene moieties and about 8 to about 2 mote percent ethylene moieties, 

6. A compositkm or film according to any of claims 1 to 5, wherein the composition of the copolymer of 
the second component is about 85 to about 95 mote percent ethytene bp6 about 15 to about 5 nnHe 

35 percent butane-1. 

7. A composition or film according to any of claims 1 to 5, wherein the composition of the copolymer of 
the second component is about 60 to about 80 mote percent ethytene and about 40 to about 20 mote 
percent propylene* 

8. A muttipte layer sheet structure, comprising: 

40 (a) a first, blend layer the compositkm of wNch is a blend including (i) as a first component, about 

10% to about 95% by weight of pdypropytene, the polypropylene comprising atxwt 50 mole percertt to 
about 100 mote percent propytene moieties and about 50 mote percent to about 0 mote percent ethytene 
moieties and (G) as a second component about 90% to about 5% by weight of an ethylme-based 
copolymer consisting essentialty of ethylene copolymerized with moieties of a second molecute. the 

45 composition of the second motecute being selected from propytene and butene-1; axtd 
(b) a second layer. 

9. A muRipte layer sheet structure, compriting: 

(a) a first layer, of metal foil; 

(b) a second layer of an abuse resistant polymer adhered to one of the two surfaces of ttie foil layer 

50 and 

(c) a third, blend layer adhered to the shieet structure on the other surface of the foil layer, the 
composition of the third layer being a blend of (i) atxDut 10% to aiDout 95% by weight of a first component 
of a polypropylene comprising about 50 mote percent to about 100 mote percent propylene moieties and 
about 50 mote percent to about 0 mote percent ethytene moieties and (it) about 90% to about 5% by weight 

55 of a second component of an ethylene^based copolymer, the ethytene-based copolymer consisting 
essentially of ethyterte copolymerized with moieties of a secorid molecule, the composition of the second 
molecule being selected from propytene and butene-1 . 

10. A multiple layer sheet structure, comprising: 
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(a) a first layer, of a polyamide; 

(b) a second layer of an ethylene vinyl alcohol copolymer having one of its two surfaces on one of 
the surfaces of the first layer 

(c) a third layer of a polyamide on the other surface of the second layer; and 

5 (d) a fourth, blend layer adhered to the sheet structure on the other side of the first layer, the 

composition of the fourth, blend layer being (i) about 10% to about 95% by weight of a first component of a 
polypropylene comprising atx)ut 50 mole percent to about 100 mole percent propylene moieties and about 
50 mole percent to about 0 mole percent ethylene moieties and (it) about 90% to about 5% by weight of a 
second component of an ethylene-based copolymer, the ethylene-based copolymer consisting essentially of 

70 ethylene copolymerized with moieties of a second molecule, the composition of the second molecule being 
selected from propylene and butene-1 . 

11. A multiple layer sheet . structure, comprising: 

(a) a first layer of a barrier material the composition of which is a vinylidene chloride copolymer. 

(b) a second layer of an abuse resistant polymer adhered to one of the two surfaces of the first layer; 

75 and 

(c) a third layer adhered, in the sheet structure, on the other surface of the first layer, the composition 
of the third layer being a blend of (i) about 10% to about 85% by weight of a first component of a 
, polypropylene comprising about 50 moie^ percent to about 100 mole percent propylene moieties and about 

50 mole percent to about 0 mole percent ethylene moieties and Oi) about 90% to about 5% by weight of a 
20 second component of an ethylene-based copolymer, the ethylene-t>ased copolymer consisting essentially of 
ethylene copolymerized with moieties of a second molecule, the composition of the second molecule being 
selected from propylene and butene-l . 

12. A sheet structure according to any of claims 8 to 11. wtwein the ethylene-based copolymer in the 
blend layer comprises about 10 to about 95 mole percent ethylene and about 90 to about 5 mole percent of 

25 the moieties of the second molecule. 

13. A sheet structwe according to any of claims 8 to 12, wherein the blend layer comprises about 50% 
to about 95% of the first component and about 50% to about 5% of the second component 

14. A sheet structiffe according to any of claims 8 to 13, wherein the first component in the blend layer 
comprises about 92 to about 98 mole percent propylene moieties and about 8 to about 2 mole percent 

30 ethylene moieties. 

15. A sheet structive according to any of claims 8 to 14. wherein the composition of the etiylene-based 
copolyn>er of the second component of the blend layer is about 85 to about 95 mde percent ethylene and 
about 15 to about 5 mole percent butene-1 . 

16. A sheet structire according to any of claims 8 to 14, wherein the composition of the ethylene-based 
3S copolymer of the second component of the blend layer is about 60 to about 80 mole percent ethylene and 

about 40 to about 20 mole percent propylene. 

17. A package made from a film according to claim 2 or any of ci^ms 3 to 7 when depervjent on claim 

2. 

18. A package made from a multiple layer sheet staicture according to any of claims 8 to 16. 

40 19, A package according to daim 17 or claim 18. which has been exposed to retort conditions of at 
least about 250'»F (121 •€) for a period of at least about 10 minutes. 

Claims for the foltowinQ ContracHnQ Stat^ : ^; 

46 1 . A polymeric film made from a polymeric blend of: 

(a) a first component which is about 10% to about 95% by weight of a polypropylene, comprising 
atx>ut 50 mote percent to about 100 mole percent propylene moieties and about 50 nrK>le percent to about 0 
mote percent ethylene moieties; stkI 

(b) a second component which is about 90% to about 5% by weight of an ethylene-based copolymer. 
50 the ethylene-based copolymer consisting essentially of ethylene copolymerized with moieties of a second 

molecule, the composition of the second molecule being selected from propylene and butene-1 . 

2. A film according to claim 1, wherein the ethylene-based copolymer comprises about 10 to about 95 
mole percem ethylene and about 90 to about 5 mole percent of said moieties of said second molecule. 

3. A film according to claim 1 or claim 2. wherein said blend comprises about 50% to about 95% of the 
56 first component and about 50% to about 5% of the second component 

4. A film according to claim 1 . 2 or 3, wherein the first component comprises about 92 to about 98 nrK)le 
percent propylene moieties and about 8 to about 2 mole percent etiiylene moieties. 
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5. A film according to any of claims 1 to 4, wherein the composition of the ct^lymer of the second 
component is about 85 to about 95 mole percent ethylene and about 15 to about 5 mole percent butene-1. 

6. A film according to any of claims 1 to 4, wherein the composition of the copolymer of the second 
component is about 60 to about 80 mote percent ethylene and about 40 to about 20 mole percent 

5 propylene. 

7. A multiple layer sheet structure, comprising: 

(a) a first, blend layer the composition of which is a blend including (I) as a first component about 
10% to about 95% by weight of polypropylene, the polypropylene comprising about 50 mole percent to 
at)out 100 mole percent propylene moieties and about 50 mole percent to about 0 mole percent ethylene 

TO moieties and (ti) as a secorid component about 90% to about 5% by weight of an ethylene-based 
copolymer consisting essentially of ethylene copolymerized with moieties of a second molecule, the 
composition of the second molecule being selected from propylene and butene-1; and 

(b) a second layer. 

8. A multiple layer sheet structure, comprising: 
15 (a) a first layer, of metal foil; 

(b) a second layer of an abuse resistant polymer adhered to one of the two surfaces of the foil layer; 

and 

(c) a third. Wend layer adhered to the sheet structure on the other surface of the foil layer, the 
composition of the third layer being a blend of (I) about 10% to about 95% by weight of a first component 

20 of a polypropylene compising about 50 mole percent to atx)ut 100 mde percent propylene moieties and 
about 50 mole percent to about 0 mole percent ethylene moieties and (if) about 90% to about 5% by weight 
of a second component of an ethylene-based copolymer, ttie ethylene-tmsed copolymer consisting 
essentially of ethylene copolymenzed with moieties of a second molecule, the composition of the second 
molecule being selected from propylene and butene-1. 

25 9. A multiple layer sheet structure, comprising: 

(a) a first layer, of a pofyamide; 

(b) a second layer of an ethylene vinyl alcohol copolymer having one of Its two surfaces on one of 
the surfaces of the first layen 

(c) a tiiird layer of a pofyamide on tiie other surface of tiie second layer and 

30 (d) a fourth, blend layer adhered to the sheet structure on tiie ottier side of the first layer, the 

composition of ttw fourtti, blend layer being (1) about 10% to about 95% by weight of a first component of a 
polypropylene comprising about 50 mole perc^ to about 100 mole percent propylene moieties and about 
50 mole percent to about 0 mole percmt ettiylene moieties and (ii) about 90% to about 5% by weight of a 
second component of an ettiylene-based copolymer, tiie ethylaw-based copdymer consisting essentially of 

35 ethylene copolymerized wrtti moieties of a second molecule, the composition of the secorrd molecule being 
selected from propylene and butene-1. 

10. A multiple layer sheet structure, comprising: 

(a) a first layer of a barrier material the composition of which is a vtnyBdene chloride cc^lymer; 

(b) a seccmJ layer of an abuse resistant polym^ adhered to one of ttie two surfaces of ttie first layer 

40 and 

(c) a third layer adhered, in the shest structure, on the ottier surface of tiie first layer, tfie composition 
of ttie ttiird layer being a blend of fl) about 10% to about 95% by weight of a first compcwient of a 
polypropylene comprising abcxit 50 mole percent to about 100 mde percent propylene moieties and about 
50 mole percent to aboutO mole percent ettiylene mdeties and (ii) about 90% to about 5% by weight of a 

45 second component of an ettiylene^^ased copolymer, the ethyiene^Dased copolymer consisting essentially of 
ettiylene copdymerized wtth mdeties of a second molecule, ttie composition of ttie second molecule being 
selected from propylene and butene-1. 

11. A sheet structure according to any d claims 7 to 10, wherdn the ettrytene-based copolymer in ttie 
blend layer comprises about 10 to about 95 mole percent ettiylene and about 90 to about 5 mole percent of 

so the mdeties d the second molecule. 

12. A sheet structure according to any d claims 7 to 11 , wherein tfie blend layer comprises about 50% 
•to about 95% of ttie first component and about 50% to about 5% of the second component 

13. A sheet structure according to any d claims 7 to 12, wherein the first component in the b!^ layer 
comprises about 92 to about 98 mole percent propylene md^ies and about 8 to abcut 2 mde percent 

55 ethylene moieties. 

14. A sheet structure according to any of claims 8 to 13, wherein the composition of the ethylene-based 
copolymer d tiie second component d the blend layer is about 85 to about 95 mole percent ethylene and 
atxHJt 15 to atK)ut5 mde percent butene-1 . 
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15. A sheet structure according to any of claims 8 to 13, wherein the composition of the ethylene-^jased 
copoiymer of the second component of the blend layer is about 80 to about 80 mole percent ethylene and 
about 40 to about 20 mole percent propylene. 

16. A package made from a film according to any of claims 1 to 6. 

5 17. A package made from a multiple layer sheet structure according to any of claims 7 to 15. 

18. A package according to claim 16 or claim 17, which has been exposed to retort conditions of at 
least about 250»F (121 "C) for a period of at least about 10 minutes. 
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